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2mol/l(0NaOHME *5<fctf2. lm 
o 1 /10NH."**»*U »«*»**:EfcS*f 
SSlC^n^nim 1 /mi n©I9£Tgl£ttKtt3£L 

-y*)ls£4itft2 it ft. >0£fert S«3ft«€*tt i fc o 
97kftL£&; 4 0tl:ftofc3 0wtXKOH*»ja[ 
2 0 m ra0«ttN i . (O H) 2 N 
HttfcCa (NOa) 2 7K@actCEDTA^lin>LTI^$ 

u msmQizpHmmiDftM rem a 

«10.. 8mo.l/.!*J:tfO. 2mo!/!^, p 

h=i i. st^^s^^issl^ c<os^i i 



. K±!2T^e>ft£N i (OH) 5 0 g U 

40 CO 0 4 4] C(0^A1 OOglC. MtLtl 0 
gtf)Co (OH) 2 ©5fc, 0. 5'u6w*7y{£x&l,> 
fflUS (BIT P T F E ~C&T. ) ©5fc. 3 0g<DX^y- 
;k fccfctf3 0gO*£fiD;i, ggiUT^Wil 

S2 5%<7)-?y;HE@fc£®£ # 
C0 0 4 5] CHJgWSl 3feig«4IC43t»T, 
WEDTA^i*^^OA0EDTA*ift:CD^?gO5 
nK4l=; TiC Ia*ffiffi*CEDtA^DD^T^frt 
50 Lfth<0£ffim<D®£TU£L1z. dOE^ffifcpHffl 



(10) 

17 

RtfNaOH*8i££2!D*, N 
1* CaWT i *®<*>(D®-C1 l*lZ*n*tl 
0. 8mol, 0. lmol, fc<fctf0. lmol§ 
pH=ll. 5T&*g&i££SHSJl/fc. 

[0 0 4 6] <?gffiffl6» 0. 9mol/l©NiSO 
4 » 0. 0 2mo 1 / i (DCoSO^ 43J:t^0. 02m 
ol/KDZnSO^ £StrE£*E». 2mol/l JO 
ONaOH^E *3<ktf2. 1 mo 1 / 1 ©NHa* 
&MU ■S^affKfflfctn-etil'm i/m i n©SU 

(OH) j^^^rflfc. &l»T, NiS0 4 . C o S 
CdSO«&9 2 : 4.: 2©mo litT.5tr&£* 
»*»CEDTA*lD>lil«:ft»l«$ : fr&. RttCCa 
(NOj) ' t E D T A £l»Xf&#£JBj£3-&fc. .20 

w#^3fa©a^Tig^Lfc^ P hiss© 

fciM RtfNaOH#««£Jo>., Ni. 

Co, CdRtf C a*»-f*>OW*nf no. 9 2 
mol/l. 0. 04mol/K 0. 02mo 1/ 

K :fc«i;tf0. 02mol/lt^ pH=ll. 5T 

nfcCofcJitfZnfc^WUfcN i (OH) 2^5 0 

g*s^u ii#Lft#€>8 oricto^Lfc. &e>n£ 

mm 4 £ Plft tC L T ~ $VWEM £f*fc. • 

[004 7] CW&W71 0. 9mol/l©NiSO: 
4*5j:tf 0. lmo ! / 1 (OMnSO^^^trg^Tjcg 
2mo l/l©NaOH*iga^ *5<fctf2. lmo 

i/i©NH,*£2psfisu cn&srRisa«f^aK:* 

*£3"0wt%©KOH#8fflft:a»U ajtLtt*t& 

4pr:fctii»t2 , o^ra«»tfca. ttjssn- 

fc. ^il/TWfiftlS. 5/im0^tt»5|5*»fc. 
JfcHT. N i SO«*»»fclEDTA&lDA.»**»^ 
Sitifc. XfcpHHS©fc«frf:^>!K1ft*, RCXNaO 
H#«tt£jODA, Ni^t>©iTlmoI/I^ 

ph=h. 5T*«»«&sB»Lfc. zommi 

l l:*l:1l6tifcN i (OH) i^SOg^aL 

#8i u ±a«£**>3&*?B£u 50 



&§8¥l 0-1 4 9 82 1 
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[0048] mrnwzi %mwi\z&^T* n » so 
4 - m n s 04 msx®tiiomm$:&itt< C £ £<fc 

0. Nii-.Mh, (OH) j (x = 0. 0 5, 0. 2. 
0. 4) T&2tlZ>* M n 1 9. 5 
MmQfMfcN i (OH) 2 ©*£ffr*Lfc. CtWzmM 
W7 ±mm<»m®$:fTOZ£lZ£z>T. ¥«2 0u 

[0 0 4 9] «&JSW9» 0. 9mol/l©NiSO 
4*5<fctf0. 0 8 mo I/I ©MnS04 
«L 0. 02mol/l©Cr (NOi)'i*»tt, 2m. 
o l/l©NaOH7*ig?G, £tf2. lmo 1/1 ©N 
H.**nifiL. K*Mr£fiK*n^ftlml/inI 

n<D®&Tmm®izmeiLtt. -tux, ££«rt©S£ 

U *«fcLfc. cn&4 0r©'3 0wt*KOH*igjg 

«J;tfC rmt5. ¥J3&&2 1 /zm©##N i (O 
H) C0ftj|t&. &lfi#|4&n 

8©#£t. Ni (oh) ■i^6&aaaffjB*f*#UT 

TOfiI2 1. 5jam©I*tt©*£j|fc. &TZft&& 
*E'i»T5. d©©*E*ffllr»Hi8«4i!:ra«IIHLT 

[0 0 5 0] OlftMlO) 0. 9mol/!©NiS 
O4. 0. 0 8mo I / 1 ©Mn SO4. 0. 0 lmo 1 
/ I ©A 1 2 (S O4) 3. £J;tf0. 0 lmo 1/1© 
Cr (NOi>'a£4tr&d*Mfi. 2m6l/l©Na 
OHMK. J3«fctf2. lmo i/l©NH»#£!f5© 
U cnSfcEJfc&tfrgSK^n^ttlm l/m i n© 

TkiftLfc. ^£tt£f&;fc£4 0*C©3 Ow t %KOH* 

3 (im^«^lt N i ^3J;^A 

l^hfno. 9 5mo l/lfe<t^0. 0 5'mol 
/l«:ttEDTA«-f^>©feT^*. -f*>^tt7k, 
RtfNaOH*Jgtt*J0A4Ci:tJ:t)TpH=l 1. 

5K:«fisn&«tt*«PHi;^. c©»«i i \z, 9t\z 

tfc*- TKft, S^^^fc* C^UT¥*&taESl 0. 5 

. [0 0 5 1] ^©t&*5 0ig*3 0wt%©KOH*^ 
mi 1 IZ&GL. &ftlU#e>6 otricupiau 2 0^f 



[0 0 5 2] mmWX 1) 0.. 9mo l/l©NiS 
CUJSJztfO. lmoI/]©MnSO«mig^j§ 
®. 2mo l/IONaOH*igiK. 43<fctf2. lmo 

1 / 1 onh,*£*mu c*i&*Rfca«fSfiBK:-e 

nfnira 1/m i n 0f^Tl^C^ L/c. -eL 

mz. sssft&sftu- *ftLfc. ®6*ifcf&;*£4 o 

r©3 Ow t XK0H*»KK:5-l^|Bl«»Lfca m # 

amOWi (OH) 2 ^i£ifc. CtlCftMU 
tPltt©te3itff^ CaSr^trNi (OH) 2 £Og® 

t^dSfl 4 <t H£ II L X- * $rJWES«£#fc. 
[0 0 5 3] *€%fim 2) 0. 9mol/l0NiS 
0<. 0. Olmol/l©CoSO<, 0. 08mol 
/l^MnSOi „ RtfO. Olmol/IOAI 20 

2 (SO.) * ££trB£*Jgfc, 2m o 1/lONaO 
HTkjgjfo 43<fctf 2. lmo 1/1 <DNH 3 7fc£*Pfi 
U in_6*Kl6fi#f^Bt-en^nim !/m i nO 

TkifcLfc. #&tlfc»*€r*tt. <£j»S#T, Mn, C 
o. *J:tfAim«. ^ttfil8Mm(DNi 
(OH) i©*«ift ( i!Oa*5 0g.S3'0wtXO 
KOH*8»l 1 £S'#U «#U&#5 8 0:CICM&" 

u 4oragj*Lfc.-*tvc. roajtefft*. ©93 50 

[0 0 5 4] -2f> N i SO*. Co SO.. fc^tfA 1 

2 (so.) tz-stfu&xmm. txbmzca (noj>> 

&tfNaOH*£tt£jta£.'Ni. 
Co. A 1 &tfCa€ff4sf>0£T*4v£ftO. 9m 
or/1., 0. 02mol/l. 0. 02mol/K 
*$J:tf0. 0.6mol/l$*, pH=11..5TJ&5 

i (OH) *©*5 0g£ffifcU tt*Ut#6 8 0t 

C^H^ffll k$jg0i 4 £ RISK UT - y frJMEff « 

[0 0 5 5] «J±&0«|2» 1 mo I / 1 ON i SOiig 
& 2mol/l©NaOH8K. *5cktf2. lmo 1 



f n i m i /m i n oaftTiawcftfeLt. 

2.Um09ttNI (OH) iA$m6tlft. CO© 

[0 0 5 6] «Jt&e«l3» 0. 96mo I/IONiS 
Oi* 0. 02mol/l©CoSO <4 :fc<fctf0. 02 
mol/I©ZnSO«mig^ffi. 2mol/ 

££J5£S#rgBK:-£tt^nim 1 /m i n®«fi-Ti 

2 1 wra«N i (OH) t©*a«#6ft£. CO© 

[0 0 5 7] CttttM4> tttt«iT#&nfc««N i 
(OH) ,©*9 9g.fc. iMtlTl OgOCo 
-(OH)i»«. .IgO'Ca (OH)iM; 3 0 g0 

*. &£tf3 o g®x?y-jp&2n&. ii^iT^-x 
.MKlZLfc. dO^-^h€ffl^||!6«4tHttlCLT 

[0 0 5 8] 0. 9mol/lCDNiSO 

0. Imol/lOCa (NOj) iTfc^lS, 
2mol/!ONaOH*S«. *W2. lmol/ 

.nimi/minoMfttawtweifc. -eux; 

jjcfti teftS-frfc. Ca^Uc. TOgl2 tf m 
ON i (OH) 2»*^H6nfc. £*U£JHlr>MS0!4. 

[0.0 5 9]'(lt»«6).0. 9mo 1/lON I SO 
4^cfttt. 0. lmo l/lOMnSO**^, 2mo 
1 / 1 ON a O.HjfCjgffi, fccfctf 2, 1 mo 1 / 1 ON 

Hs*siPiiL c:n^*si5s«fsatr^n^nim 

l/m i nOS^TgfaWKfcl&Lfc. *'bT. RrtMf ' 

Lfc. C.a^tlf; t ^^gl2wmONi (O 
H) i©£€ftfc. CO©*i&fflU||Sg«4 &Httei 

[0 0 6 0] «tt««71 lmo l/l©MnS0 4 * 
fg&KHa PO<*£i££iin;Lp H = 2 tJiSipEBSL 
fc. COSiSt. Hi02&jta&&& ^^ICHjPO.tK 
&&£Jn;iXMnOig&£0. lmo 1/1 tLfz. # 
l^T. 0. 9mol/l©NiS04*8«. 1. 8m 
o 1/liDNaOH*^. &<fctf2mo 1/IONH 
j*&«PBUfc.* cn6O»»*5<kCXfi&EOMnS04^ 
dtr*»B&KlBffl«fSEC*tl-€ i n 1 m 1 /m i n O 
MS-CEKWEfJUSLfc. -ttT, R«?«frtTB^B* 
50 ffiL^b. ft6nfcKffi»€»«Ufc. Cti^TK^. 



21 

LT, Mn mL,fc t ¥*9&g2 0 amON i (0 
H) 

[0 0 6 1] #1-, N i SO«*gf£tCEDTA£2jD;L 

-Rr/NaOHTK^^X, N i IkXfC a £$a^f 3~>CD 
^T-en^no.. 8mo I/143<J;tf0. 2moI/l 
pH=9. 5T££S£>££lii3Lfc. ClcDg£ 
i&l 11:, ±lETf#t>tt*:N i (OH) 2«&3fc5 0g£ 

- <3©3fc fr>0g&til 4 t mm lz L X - 5; *7HEB£« 

[0 0 6 21 €JtttM8> 0. 9mo 1/1 ©N i SO 
4*J£& 0. Imo I /I ©Mn -SChjfcMft, fcitf 
2mol/l©NaOH*^MU £n&ft££ 
l^Stfnftllml /m i n©«£TMM9fc« 

BC*I:T&S2 0 0 jimtt±fttf 3 0 a mETF 
CO. MnmnNi (OH) ,©*<£»fc. 
(D^^tl^tX3 Ow t %0KOH7K^flgl 

ft&©»*fc*ft^n»fi«4 tPltt«CEDTA»l*» 

m ^xmmm 4 <t ^« t l x-en-^n - ? * jHE&g& 

[O 0 6 3) B6££&ft4. 5. 6&tfit|fc0ij2, 
4.. 5 0>BS£Jflfr>£:£%&4 5*CK43HX4 0mA© 

«»ti sShswsbu 2 'otc^ts 0mA©ais 
nmm*. summit* tt««2©mffifcjtUT8*ie 

Ni (OH) i»m&ffiMtfcit««3, i5<fctfti&J3 
rtWfcaSlDatLTCa (OH) i £iP;L£*fctfc09 4 C 

*t>xtt, ^Jg^4. 5»a£»*»^«ttt*fa*ttt. 



(12) 1 0- 1 4 9 8 2 1 
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K C a 4>&£f \Z£ * §g$g©M'> <fc * © tm 
£<**15. $150161*. 3I£tfUB©, Co^ 

Zn£KigL£Ni (OH)t£, Co. CdfcJ:tfC 
aWUNi (OH) »©aiBJB&ft4UfclS«!iH 
£ ©<fc ? lzm&<D7t% 

oeWZnSBSlftNi (OH) s£jg»*C«<:e 

[0 0 64] H7CH3i«7,:9 % 1 O&tfttifc0<J2. 
3. 6OMSffltifcfittS2 0TJl:*l>T4 OmAO 
SBTlSfcHSfcBU 2OC£&t>T8OmA0>Bffi 

0?7, 9, io©msi*. &««2©ae, 

m 3 oQi &m wtm&tzit t TKMimn i> < 

M 3 1:^ 5 0 m VglSU. 

fyS0H 0©<fc?£. A 1 £BiSbfcfc<z>lcllUTIi. 

SflE©fil±tt. S$W^fcttWh/l t>L<ttWh/ 

[0 0 6 5] m8\zmfcW7. 8*£tfJt«M2©«ffi 
£JBH&«»£.2 0riCfct»T4 OmAODSfirci 5P§ 
30 B*tU'Hi;< 2 Ot:JCi5^X8 OmAOfiSTl. 
0 V tM5 ^TiStS L 1 1 1 OSg^I^^M n OS 
^fH^lC^UX^D-/ hLX^LXV^. H8a^^& 
W«k5l:. Mn®B&fl£>0tO:. 3 5£l±CO«^l: 

X, ^*r*NifiOfiTfcJ:*Sftaffi©fST)Wb 
^. t(Dfztb. JttM2 (x=0tcffi 

^xt^^^nfe. fta^R5c#€«rsN i (oh) 
« tcosffis&wrsmffiic'P^x, 2ortci5^x4o 

mA©S8rci SEH^eU 2 Ortis^XS OmA 
Wf|g2xm?&mflE 1 . OVICSSSTra'Lfc&frGttft 

[00 66] 
[831 



23 



24 





SI 


(oAh) 


(V) 


H1(0H) 2 


Ni 0 0 A1 0 i (OH) 2 


525 


1,23 


Ni(CH) 2 


Ni o.©V 0 x (0H) a 


430 


1.21 


Ni(OH) a 


Ni 0 ^Cr 0 x (OHJ 2 


445 


1-16 


Hi(OH) a 


Hi o . <s> Mn o-1 (0H) a 


498 


1.18 


Ni(OH) 2 


Nl 0 .*Fe 0 - X (0H) 2 


487 


1.15 


Hi(OH) a 




473 


1.14 


Ni(QH) 2 




458 


1.17 


Ni(OH) 2 




476 


1.18 


N1(0H) 2 




480 


1.14 


Ni(OH) a 




495 


1.18 


Ni(OH) 2 




503 


1.12 


Ni(OH) 2 


Nio.oSllo x (0«) 2 


497 


1.18 


Ni<OH) 3 


Kio.»Sb 0 . x {OH) a 


468 


1.08 


Ni(OH) 3 


Nio^«o.x(OH) a 


47S 


1.12 


Ni(OH) a 


Ni 0 . »«no . 0S A1 0 .os(OH) 2 


548 


1.22 



[0 0 6 7] B9tt*)Ml 1. 1 2s fccfctfjt&tfg 
maSTl 5^f^3femL, 2 0tl:i5^T8 0raA(35i^ 



^7n^£rtS;fc<kt«@Jifc^£1-£N i (OH) ,t& 
*^^U^mStCO^T.. 2 0tSit«.4 51ClC^UT 
4OmA0aTl 2 0t;K£^T8 0 

30 mAOm^TmayKl. 0VicM*£T&®Ui:<b£ 

[00 68] 
K4] 



(14) ftfflst 1 0-1 49 8 2 1 

25 26 



No. 


* m JB 


rt • . 


1 


Ni-o.^Cao^COH), 


Ni o . v Al Oi (0H) a 


2 






3 


Nio.^Zno _i(OH) 2 


Ni 0 _„Cr 0i (OH)-> 


4 




Ni o .s»Mn o _ :Jl (0H) a 


5 


Ni o.oBa 0-1 (bH) a 


Ni o . o Fe o . x (0H) 2 


6 






7 


Ni 0 .»Cd 0 , x (OH) 2 


N1 o. 9 Geo.i(0H) a 


8 


Wo.,Cr o . x (0B) a 


Nl 0 _„Zn 0 . x <OH) 2 


9 




Nl 0 . 0 Xlo.x(OH> a 


10 


N1 ©.**do.x(OH) a 




11 


Ni 0 .»Vb 0 . x (OH) 2 


Nl 0 0 Cr 0 ,(OH)_> 


12 


Ki O . ^C^O - 05" 

" ri o.os(OH) 2 


Nl 0 0 Mn 0 , (OH), 


13 






14 






15 




-Al o .o S (0H> 2 J 



[0 0 6 9] [^5] 





20* C 


45"C 


No. 


(mAh) 


(n»V) 


(V) 


ax mi tr in. 
(mAh) 


«aV) 


1 


523 


48 


1.22 


453 


23 


2 


433 


58 


1.22 


387 


28 


3 


440 


35 


1.16 


329 


15 


4 


499 


32 


1.18 


421 


18 


5 


492 


31 


1.15 


384 


17 


6 


474 


49 


1.14 


402 


21 


7 


465 


33 


1.20 


375 


16 


8 


472 


40 


1.16 


380 


15 


9 


488 


21 


1.21 


365 


8 


10 


486 


20 


1.18 


360 


8 


11 


511 


49 


1.12 


418 


20 


12 


530 


78 


1.19 


437 


24 


13 


460 


38 


1.12 


408 


19 


14 


472 


49 


1.14 


427 


24 




538 


32 


1.22 


443 


16 



coo7 o] meit^mn ims\t®M7. so©* 
am is] o m u a « £ ^ o c t tc <t o <o m mtf&T 

7<0^ft&2 0 0 um£U:i3i;tf3 OumUTcD-en 

Sffi^Sffiattt^ftMl lt»LTHr^t^ [0 0 7 2] CHJfittl 3» ^tefcl l 2©mfi^ic* 

-nte&^£?L&<D?LgaU -0 0**6 2 0 0 ^mg \,\T* Yj O s £&4fc®MglC»bT0. 5wt%in;t£: 

g^fco/iiit^Antf, &&2 o o ymggcM mt* &mmi 2tmmzLT=.y?)),jEm&zmfz. 

Wft®t<ftm*£±\pnP>&V$>Z. ifc. -fcimcfcL [0 0 7 3] Ct«M9> KIBMl 2«>MMlc«u' 

Ttt^W/j:S^^t<, «ttT*5*A%«i:lL T. C o (OH) 2 *:&tol,tt\,^h1tm*T* % jfigft 

Kom@$^-r5fc4DJc«. c<o<tp^ms^<o^ ^ (0 0 7 4] 0 1 oicnism 2. 13. &£zttt®m 

100 7 1] Tl 5*H£«L 2 0t:(C*5^T8.0mA(Om^T^ 

01 0^6«8S^&<fc?l;:. Co (OH) 

9 «, mmi 2iciti/T^u<fc^#tt*t&o. ©@ 

50 £!g0U Z^Qg+mmt-ZZttflZtbSnz. 





(g/cc) 


(g/cc) 


£ ft 
(mAh/cc) 




2.1 


1.23 


780 


item 


1 0.8 


0.45 


580 


(30pm EHF) 


1-6 


0.82 


650 



(16) 



29 

[0 0 7 5] tttttffll 0» &m®\ 2<Dmm$llZi5 

t mm IZ L T- y *;nEg«£#fc. 

roo 7 6] si muysm 2t>±vtt®mi o<Dm 

m*m\*1t%m£* 2 0t'CfcHT4 0mA<D^£Tl 
*lttPTFEO«»j|CJ:,T. NRHoH. 

co (oh) .&^«tta«»5»e©»*ttftfi±-r*fc 

[0 0 7 7] 4> 3tH»rcOT# 

&tlftiEi«3 9x8 6mml:SI»fU 



10-149821 



30 



*5 0mAh/ccO*«ft«^ftg^ 3 9X9 1 

d tr u >*mr^ & ft 5 -tr n i, - ^ - era t# u rrag 

AU 3 0'wtX©KOH*«jK^6a*«*jR^2. 

W [0 0 7 8] CMMl II JtMS^ffllCLTM 
LfciE«S£3 9 X 8 6mmtC^UT«fflLfctt«H 

flliO«tt« % 2 0ti&a4-5tlC^T40mA 
©«t«Tl 5«fPJ3fe«U 2 Or.lC^T8 0mA©« 

■r. 

[0 0 7 9] 



[0 0 8 0] *7*SWS*kJ:.3fc:. H&fcll 4C?« 
[0 0 8 1] 

[as^fsi^a^] 

[an «nuftffwn«t«ni:»uuT 





a m s 


ft 23 


20*C £fglf 


45"C snw 


(Wh/1) 


n 

J_mV) 


(Wh/1) 


n 








230 


48 


217 


22 






Ni o. 06 Co 0 ot) - 

" Zn 0.0 2 


201 


21 


128 


5 



40 



50 



{02] **WfcJ:*»tt»©^JBsnfciEffi©sa* 

[S3] RiEfi9-a&tt*LT^T«-«0-C*-5: 
[04] Ca*ffl»Ufc*»fcyir;|,©sg M ^ r 

[0 5] Zn*H«bfc*»fl:ryy;K3F)3Effi)g^-r 

[06] MM4. 5. 6*«fctfjfc»fl2. 4, 5©^ 
[07] i|im7, 9, 10^it8^2, 3, 6© 

[0 8] rt»ICMn*B8$-frfc7kKfcr:y^i5tt» 
*M^itnmtZ%VZMn&®m££U&&&&&±o 

[0 9] 1. 1 ? teJ-TtH-thtnn o^»«^ 





2 




[HI 0] 2. 1 3, &±Zttt&W9<Dmm<D 


3 






4 




[0113 mmm 1 2 . szztit&w 1 0 cD^^^&m 


5 






6 




[?^<7>sft9J] 


7 




1 %}§«ry^;n|g 






CHI] [ 


02] 






ZnffljS-* ( Ni : Zn-l-xua+tc ) 



tH6] {a7 , 




(18) 



4fBWl 0- 1 4 9 8 2 1 



[08] 



[09] 




o qi Q.Z aa 0.4 

MnSiftt ( Ni :Mfi= i -x:x . 
[0103 




200 400 

^-i: (mAh) 



600 




200 400 

£ (mAh) 

[011] 



600 



5 500 

I = 

w 400 . 
(ti 200 



100 
0 



V 



100 200 

^ 9 rt* .ft. (WO 



